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Purpose: Secondary osteonecrosis (ON) is characterized by
osteocytic necrosis with underlying predisposing factors such
as prolonged corticosteroid therapy, irradiation, or vasculitis that
can act alone or synergistically. Secondary ON is uncommon in
the pediatric population, often presenting with insidious onset of
low-grade pain. These lesions are often extensive and usually
involve the femoral condyle and/or tibial plateau of the lateral
compartment of the knee.
The aim of this study was to investigate the incidence of sec-
ondary ON in pediatric knee joints with variable primary clinical
diagnoses, to identify risk factors, and to highlight the character-
istic radiologic morphology of secondary ON.
Methods: We retrospectively reviewed the imaging data of all
identified pediatric patients with secondary ON (N = 19, age
range 7 - 17.5 years, average age = 14 years, 11 males and 8
females) obtained from our computerized report database (1996
to 2005). Inclusion criteria were radiologically evident epiphyseal
bone lesions in keeping with ON in one or both of the knee
joints (N = 24) with known predisposing factors, particularly corti-
costeroid therapy and/or vasculitis. Primary diagnoses included:
sarcoma, leukemia, lymphoma, Wegner’s granulomatosis, scle-
roderma, juvenile idiopathic arthritis, Crohn’s disease, systemic
lupus erythromatosus, Klippel Trenaunay syndrome and renal
end-stage disease/transplant.
Results: The left and right knee joints were equally affected, but
the ON lesions were predominantly seen in the femoral condyle
(87.5%, compared to the tibial plateau 12.5%) with equal pre-
sentation in the lateral and medial compartments. Five patients
(26%) treated with steroids showed bilateral knee involvement.
ON lesions predominated in patients with malignancies (42%),
followed by children with rheumatologic/autoimmune diseases
(37%), nephropathies (16%) and congenital anomalies (5%).
The radiographic presentation of ON lesions included mottled
densities in the weight-bearing segments of the affected bone,
commonly with subchondral sclerosis. Bone scintigraphy showed
either decreased or increased uptake depending on the site
of the ON lesion and stage of the disease. MRI demonstrated
ON lesions as low signal intensity on T1-weighted images and
high signal on T2-weighted images surrounded by a serpentine
pattern of low signal intensity and bone edema of high signal
intensity.
Conclusions: Pediatric secondary ON lesions predominantly
affect the femoral condyle with equal presentation in both the
lateral and medial compartments. Patients diagnosed with ma-
lignancy or rheumatologic/autoimmune disease as the primary
underlying condition and those treated with corticosteroids have
an increased risk of developing secondary ON. Bone scintigra-
phy and MRI were helpful in confirming the suspected diagnosis
of ON at an early stage when conventional radiographs were
normal or equivocal.
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OSTEOARTHRITIS RISK FACTORS: A CROSS-
SECTIONAL STUDY OF ASSOCIATIONS BETWEEN
MENISCAL TEAR AND KNEE STRUCTURE,
RADIOGRAPHIC CHANGES AND SYMPTOMS IN AN
UNDIAGNOSED OA COHORT
C. Ding1, J. Martel-Pelletier2, J.-P. Pelletier2, F. Abram3,
J.-P. Raynauld2, F. Cicuttini4, G. Jones1
1Menzies Research Institute, University of Tasmania, Hobart,
Australia, 2Osteoarthritis Research Unit, University of Montreal
Hospital Center, Notre-Dame Hospital, Montreal, PQ, Canada,
3ArthroVision, Montreal, PQ, Canada, 4Department of
Epidemiology and Preventive Medicine, Monash University
Medical School, Melbourne, Australia
Purpose: The aim of this study was to examine on an undiag-
nosed osteoarthritis (OA) cohort the associations in the knee joint
between meniscal tear, knee structure, radiographic changes, OA
symptoms and risk factors.
Methods: This cross-sectional study included 294 subjects with
the mean age of 47, 58% female, and average BMI of 27 kg/m2.
Meniscal tear, knee cartilage defect score (0-4 scale), quanti-
tative tibial plateau volume, and tibial plateau bone area were
determined using T1-weighted fat saturated magnetic resonance
images (MRI). Height, weight, radiographic assessment and the
Western Ontario McMaster Osteoarthritis Index (WOMAC) were
measured.
Results: Multivariable analysis revealed that the prevalence of
meniscal tear was significantly associated with age (OR, 1.06 to
1.12/year, all P<0.05), BMI (OR, 1.06 to 1.11 kg/m2, all P<0.05
with the exception of the lateral anterior horn), gender (women
vs men: OR, 4.14 to 4.23, P<0.01 at the medial and lateral
meniscal body site) and OA family history (OR, 1.97 to 2.01,
P<0.05 at the lateral meniscal anterior and posterior horns).
Meniscal tear was associated with a higher tibiofemoral cartilage
defect score at almost all meniscal sites, lower tibial cartilage
volume at the lateral compartment, markedly higher prevalent
radiographic score at the medial compartment and greater tibial
bone area. Moreover, meniscal tear at the lateral posterior and
anterior horns was significantly associated with WOMAC pain,
stiffness and function scores.
Conclusions: Data showing, on undiagnosed OA subjects, that
meniscal tear is associated with loss of knee cartilage volume,
bone alterations, and prevalence of knee radiographic changes
strongly suggest that meniscal tear is an important risk factor in
the development of knee OA.
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Purpose: Conventional radiography is still the gold standard for
imaging of osteoarthritic (OA) features, e.g. joint space narrow-
ing, subchondral sclerosis, and osteophyte formation. Objective
evaluation, however, remains difficult. In the present study a
novel digital method to analyze standard radiographs of knees
was evaluated.
Methods: Standardized radiographs of 20 healthy and 55 OA
(ACR criteria) knees were taken according to the semi-flexed
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method of Buckland-Wright. Radiographs were taken with an
aluminium step wedge alongside in order to quantify bone den-
sity and correct for magnification of the radiograph. Joint space
width (JSW), osteophyte area, subchondral sclerosis, joint angle
deviation, and eminentia height were measured using the newly
developed interactive Knee Images Digital Analysis (KIDA) on a
standard PC.KIDA consists of several interactive steps that pro-
vide multiple measures for JSW (e.g. minimum, lateral, medial,
mean), for subchondral bone density, height of the eminentia,
joint angle, and osteophyte areas, all as continuous variables.
The entire procedure including data storage takes less than 8
minutes per radiograph.
Two observers evaluated the radiographs on two different oc-
casions with an interval of at least one week. The observers
were blinded to the source of the radiographs and to previous
measurements. Statistical analysis to compare measurements
within and between observers was performed according to Bland
and Altman (Lancet; 307-310, 1986). Additionally, the Kellgren
& Lawrence (K&L) grade was determined and compared to in-
dividual KIDA parameters and differences in KIDA data between
healthy and OA knees were evaluated.
Results: Intra- and interobserver variations for JSW, subchon-
dral bone density, osteophytes, eminentia and joint angle were
small. Observer A, e.g., found a minimum JSW of 2.8 ±1.7 mm
with a mean difference between two observations of -0.02 mm.
Subchondral bone density was 28.6 ±4.6 mm Alu Eq. with a
mean difference of 0.0. Osteophyte area was 9.9 ±6.8 mm2
with a mean difference of -0.31. Several of the individual KIDA
parameters correlated with the overall K&L grade (E.g. R= -0.57,
0.57, and 0.27 for minimum JSW, osteophytes, and subchondral
bone density, respectively; p<0.05). But within one K&L grade
still a large variation exists in individual KIDA parameters. Sig-
nificant differences were found between healthy and OA knees
(e.g. minimum JSW of 4.3 ±0.6 vs. 2.2 ±1.6 mm, subchondral
bone density of 23.5 ±5.9 vs. 32.0 ±3.7 mm Alu Eq., osteophyte
area of 4.1 ±2.3 vs. 12.0 ±6.7 mm2 all p<0.001).
Conclusions: In addition to JSW measurement, objective eval-
uation of osteophyte formation and subchondral sclerosis (as a
continuous variable) is possible on standard radiographs. The
large variation in individual KIDA parameters within a single K&L
grade makes KIDA evaluation more sensitive than K&L grading.
On the basis of measured differences between OA and healthy
individuals KIDA seems to be sensitive to detect OA changes in
time, however follow-up studies to study sensitivity to change will
be performed. Since the FDA demands radiographic changes to
prove disease-modifying efficacy of treatment strategies, KIDA
might be a worthy addition for evaluation of progression of dis-
ease in knee OA.
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Purpose: It is understood that joint space width (JSW) mea-
surements acquired from weight-bearing X-rays provide a sur-
rogate measure of cartilage thickness. However, the correlation
between JSW and cartilage thickness, specifically the relative
contributions from the central medial femoral (cMF) and medial
tibial (MT) regions, to medial mJSW in patients with knee OA
has not been investigated.
Methods: We studied 26 individuals clinically diagnosed with
symptomatic knee OA and a mean (SD) age of 60.1 (10.4)
years and BMI of 27.6 (4.8) kg/m2. Each volunteer underwent a
fixed-flexion weight-bearing X-ray of his/her non-dominant knee.
Radiographs were digitized and analyzed for medial minimum
joint space width (mJSW) using an automated computer algo-
rithm. Only those individuals with a mJSW >0 mm were included
in the analyses (9 excluded). All radiographs were graded by a
musculoskeletal trained radiologist using the Kellgren-Lawrence
(K-L) scale. A sagittal SPGR scan (1.5 mm slice thickness) of
the same knee was acquired for each participant using a 1.0
Tesla peripheral MR system (OrthOne™, ONI Inc., Wilmington,
MA, USA). Articular cartilage in the cMF and MT regions was
segmented by a trained technician using a validated propri-
etary segmentation software program (Chondrometrics GmbH,
Ainring, Germany). Mean cartilage thickness (ThCtAB) was as-
sessed in cMF and MT.
Results: K-L grading of radiographs revealed a range of OA
severity; 3 grade 0, 8 grade 1, 7 grade 2, 6 grade 3 and 2 grade
4. The mean (SD) mJSW was 4.10 (1.34) mm while the mean
(SD) cartilage thickness values in the cMF and MT were 1.60
(0.43) mm and 1.32 (0.28), respectively. The correlation between
ThCtAB of cMF and MT was 0.66 (p<0.01). Regression analyses
were performed to determine the amount of variation in mJSW
that can be explained by the variation in ThCtAB in each of the
cMF and MT. The Beta coefficient for MT was 2.87 and the R2
was 0.351. For cMF, the Beta coefficient was 2.22 and the R2
was 0.513. Inserted together in to the regression analysis the R2
value was 0.539. These results suggest that roughly half (51%)
of the variation in mJSW can be explained by the variation in
ThCtAB in cMF and roughly one third (35%) by ThCtAB in MT
(Figures 1 & 2).
Figs. 1& 2
